Introduction
The application of physical methods to understanding the role of crystals in pathogenesis of various arthropathies can help in two ways. Firstly, in exploration of the nature of crystalline deposits-for example, identification of crystals--and, secondly, in understanding the very processes of crystal growth (and dissolution).
The assessment of the crystals mainly comprises:
(1) Determination of chemical composition and defects such as non-stoichiometry and foreign phase precipitation.
(2) Identification of crystal structure and determination of crystallographic parameters.
(3) Visualisation of structural imperfections.
(4) Examination of morphology for determination of conditions of crystal growth. (Finer structural details on a crystalline surface are often associated with the growth history of the crystal.) Physical methods available for crystal characterisation can be broadly divided into two categories.
(1) Methods based on the interaction of crystals with electromagnetic radiation-for example, visible light, infrared radiation, x-rays. These are: (a) polarisation light microscopy; (b) infrared absorption photometry; (c) x-ray diffraction methods, including topographic method; and (d) x-ray extended absorption free structure (EXAFS). Detailed description of each of the methods is beyond the scope of this paper. Here I intend to deal briefly with the subjects of infrared absorption spectrometry, x-ray diffraction, EXAFS, and electron microscopies, and show how they have been applied to investigate arthropathic crystallisation. Where appropriate, examples of other biological and non-biological crystals will be cited.
Methods

INFRARED SPECTROMETRY
Vibrations of molecular bonds in a material cause characteristic absorption of the infrared region of the electromagnetic spectrum. The absorption for each bond occurs at specific frequencies, which may reveal the nature of vibrations and stereochemistry of the molecular groups in question. The characteristic peaks may be used like fingerprints to determine the presence of different molecular groups in a substance.
Absorption spectra of apatite and calcium pyrophosphate crystals are different. They may be used to detect the presence or otherwise of the compounds in arthropathic deposits.
In the case of hydroxyapatite infrared spectra may yield additional information on crystallite size. Fig. 1 shows absorption spectra of apatite from calcific periarthritis. The apatite is finely divided. Its crystallite size from line broadening measurements in x-ray powder diffraction line was about 50 nm.1 Fig. la Recently, however, it has become possible to use synchrotron radiation source, which provides 'tunable'x-rays of very high intensity, the diffraction (Fig. 4) (Fig. 4) This manifests itself as a fine structure in the x-ray absorption spectrum just above the absorption edge (Fig. 5) 
